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ABSTRACT 

Objective: To compare the incidences of preterm 
delivery, cervical incompetence treated by cerclage, 
placental implantation or retention problems (ie, 
placenta praevia, placental abruption and retained 
placenta) and postpartum haemorrhage between 
women with and without a history of pregnancy 
termination. 

Design: A retrospective cohort study using aggregated 

data from a national perinatal registry. 

Setting: All midwifery practices and hospitals in the 

Netherlands. 

Participants: All pregnant women with a singleton 
pregnancy without congenital malformations and a 
gestational age of >20 weeks who delivered between 
January 2000 and December 2007. 
Main outcome measures: Preterm delivery, cervical 
incompetence treated by cerclage, placenta praevia, 
placental abruption, retained placenta and 
postpartum haemorrhage. 
Results: A previous pregnancy termination was 
reported in 16 000 (1.2%) deliveries. The vast 
majority of these (90-95%) were performed by 
surgical methods. The incidence of all outcome 
measures was significantly higher in women with a 
history of pregnancy termination. Adjusted ORs 
(95% CI) for cervical incompetence treated by 
cerclage, preterm delivery, placental implantation or 
retention problems and postpartum haemorrhage 
were 4.6 (2.9 to 7.2), 1.11 (1.02 to 1.20), 1.42 
(1.29 to 1.55) and 1.16 (1.08 to 1.25), respectively. 
Associated numbers needed to harm were 1000, 
167, 111 and 111, respectively. For any listed 
adverse outcome, the number needed to harm 
was 63. 

Conclusions: In this large nationwide cohort study, 
we found a positive association between surgical 
termination of pregnancy and subsequent preterm 
delivery, cervical incompetence treated by cerclage, 
placental implantation or retention problems and 
postpartum haemorrhage in a subsequent 
pregnancy. Absolute risks for these outcomes, 
however, remain small. Medicinal termination might 
be considered first whenever there is a choice 
between both methods. 



ARTICLE SUMMARY 



Article focus 

■ To estimate the influence of pregnancy termin 
ation on the outcome of subsequent 
pregnancies. 

■ Does termination of pregnancy lead to cervical 
incompetence and/or preterm delivery in subse- 
quent pregnancies? 

■ Is termination of pregnancy associated with £ 
higher risk of placental implantation or retention 
problems (ie, placenta praevia, placental abrup- 
tion and retained placenta) in a subsequent 
pregnancy? 

Key messages 

■ Surgical termination of pregnancy is positively 
associated with subsequent spontaneous 
preterm delivery, cervical incompetence treated 
by cerclage, placental implantation/retention pro- 
blems and postpartum haemorrhage in a subse 
quent singleton pregnancy. 

Strengths and limitations of this study 

■ One of the largest cohort studies on reproductive 
outcomes of women with and without a history 
of pregnancy termination. 

■ Registration of and adjustment for many poten 
tial confounders. 

■ The perinatal registry contains no information on 
the technique of pregnancy termination. 

■ The number of, and gestational age at, preg 
nancy terminations in a given woman was not 
registered. 

■ Under-reporting of pregnancy termination leads 
to an underestimation of its effect on future 
reproduction. 



INTRODUCTION 

Worldwide each year, at least 43 million preg- 
nancies are terminated, often in young nul- 
liparous women. 1 Data on the effect on 
future pregnancies suggest an increase in 
risk for complications in subsequent preg- 

r • • 2-13 

nancies after pregnancy termination. 
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In the Netherlands, approximately 32 000 pregnancies 
are terminated each year. 14 The abortion rate has been 
unchanged since 2001 with 8.8 per thousand women of 
childbearing age (15-44 years) resident in the 
Netherlands having a pregnancy terminated each year. 14 
The vast majority (90-95%) of these abortions are per- 
formed in specialised clinics by surgical methods, 
namely vacuum aspiration and curettage. 14 15 In 1999, 
medicinal abortion with a combination of antiprogesta- 
gens and prostaglandins has been introduced in clinical 
practice. However, in the Netherlands, this method is 
mainly used for termination of pregnancy for medical or 
genetic reasons and usually not offered as an alternative 
to women requesting abortion for non-medical reasons. 

The question arises how women should be counselled 
as to the effect of surgical abortion on future reproduct- 
ive performance. We therefore set out to compare the 
incidences of (1) preterm delivery, (2) cervical incompe- 
tence treated by cerclage, (3) placental implantation or 
retention problems (PIRP) which include placenta 
praevia, placental abruption and retained placenta and 
(4) postpartum haemorrhage (PPH) in pregnancies of 
women with and without a history of pregnancy 
termination. 



METHODS 
Study population 

Prospectively collected data were derived from the 
Netherlands Perinatal Registry (PRN). 16 PRN is a Dutch 
nationwide database that contains demographics and 
information about mothers and newborns, courses and 
outcomes of pregnancy, and content and organisation of 
care, all entered by healthcare providers. Around 96% 
of all deliveries from 20 weeks of gestation onwards are 
registered in PRN. The database consists of three linked 
and validated registries: the national obstetric database 
for midwives (LVR-1), the national obstetric database for 
gynaecologists (LVR-2) and the national neonatal/pedi- 
atric database (LNR). 17 18 The study period was from 
January 2000 to December 2007. We chose this period 
to avoid bias, because medicinal termination of preg- 
nancy was not commonly used at that time, the majority 
of pregnancy terminations being performed surgically. 
All multiple births and births of infants with a congenital 
anomaly in index pregnancies were excluded. Also, all 
women where labour was induced or a planned caesar- 
ean section was performed before 37 weeks' gestation, 
that is, iatrogenic preterm deliveries, were excluded 
(figure 1). Information on whether there had been a 
previous termination of pregnancy or not was registered 
based on responses given by the pregnant woman in a 
predefined pregnancy intake questionnaire, among 
others on reproductive history. In Dutch, different ter- 
minology is used for pregnancy termination as opposed 
to miscarriage. This questionnaire is being filled out at 
the first prenatal visit, usually at around 12 weeks of 
pregnancy. The number of pregnancy terminations in 



an individual woman is not registered in PRN. The 
primary study outcomes were preterm delivery, cervical 
incompetence with placement of a cerclage, PIRP and 
PPH. 

Definitions 

Preterm delivery was registered from 20 weeks on and 
so, for this study, we therefore defined preterm delivery 
as delivery between 20 and 37 weeks of gestation. The 
aim of the study was to document any registered possible 
adverse effects. For a subgroup analysis of gestational 
age at delivery, we divided gestational age into five 
groups: 20 +0 to 23 +6 weeks, 24 +0 to 28 +6 weeks, 29 +0 to 
32 +6 weeks, 33 +0 to 36 +6 weeks and 37 weeks and later. In 
the Netherlands, a cervical cerclage is considered to be 
indicated when there is shortening or dilation of the 
cervix without contractions during the second trimester 
of pregnancy. 19 20 A history of pregnancy termination is 
not a reason for cerclage. 

Placenta praevia, placental abruption and retained 
placenta have been merged into the composite measure 
PIRP because of the low incidence of these outcomes. 
Retained placenta also includes postpartum curettage 
for incomplete placenta. PPH was defined as more than 
1000 ml estimated blood loss postpartum. 

Prior cervical surgery includes conisation or amputa- 
tion of the cervix. Polyhydramnios was defined as an esti- 
mated amount of amniotic fluid of more than 2 liters, 
diagnosed by ultrasound during pregnancy. 21 Perinatal 
mortality was defined as stillbirth or death up to 7 days 
after birth, after a gestation period of at least 22 weeks 
(WHO definition). 

Socioeconomic status (SES) was based on the average 
income level of the neighbourhood, which was deter- 
mined by the first four digits of the woman's postal 
code, a common method for establishing SES in the 
Netherlands. 

Statistical analysis 

We used t tests and % 2 tests to compare baseline charac- 
teristics and the difference in incidence of outcome 
measures between both groups. Logistic regression ana- 
lysis was performed to calculate crude ORs (cORs) and 
adjusted ORs (aORs) and their 95% CIs. ORs were 
adjusted for variables that are considered as possible 
confounders in the literature: maternal age, gravidity, 
parity, SES, ethnicity, smoking, drug dependence, pyel- 
itis, polyhydramnios, current uterus myomatosus, history 
of preterm delivery, history of cervical incompetence, 
history of placenta praevia, history of placental abrup- 
tion, history of manual removal of the placenta, history 
of PPH (not due to perineal trauma) and history of cer- 
vical surgery. 22-27 

A subgroup analysis of various categories of gestational 
age was performed for the outcome preterm delivery 
because a deleterious effect of cervical dilation at time 
of delivery could be larger at early gestational ages. 
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Figure 1 Patient selection. 
Preterm delivery: delivery at a 
gestational age between 20 and 
37 weeks. CI treated by cerclage: 
cervical incompetence treated by 
cerclage. Placental implantation 
and retention problems (PIRP): 
placenta praevia, placental 
abruption or retained placenta. 



Exclusion primary 
cesarean section and 
induction of labour 
< 37 weeks 
n = 24.380 



Number of births 
in 2000 to 2007 
n = 1.474.454 



n = 1.3 


82.274 








n = 1.357.894 



Exclusion multiple 
births and congenital 
anomalies 
n = 92.180 



Induced abortion 
n = 16.000 



Preterm delivery 
n = 781 (4,9) 



CI requiring 

cerclage 
n = 39 (0,2) 



PIRP 

n = 571 (3,6) 



Postpartum 
Haemorrhage 
n = 760 (5,0) 



Any adverse 
outcome 
n = 1.750 (10,9) 



Reference group 
n = 1.341.894 



Preterm delivery 
n = 57.019 (4,3) 



CI requiring 

cerclage 
n = 712 (0,1) 



PIRP 

n = 35.822 (2,7) 



Postpartum 
Haemorrhage 
n = 53.571 (4,1) 



Any adverse 
outcome 
n = 124.586 (9,3) 



We computed a number needed to harm (1/risk differ- 
ence) in which the risk difference equalled the estimated 
incidence in women with a history of pregnancy termin- 
ation minus the incidence among women without a 
history of pregnancy termination. All analyses were per- 
formed using SPSS V.19. Ethical approval was obtained 
from the board and privacy commission of PRN. 

RESULTS 

During the study period, 1 357 894 singletons were born 
who fulfilled the selection criteria (figure 1). In 16 000 
deliveries (1.2%), the mother reported a history of preg- 
nancy termination. Women with a history of pregnancy 
termination were more often younger than 20 or older 
than 35 years, were more often nulliparous, of 
non-Dutch origin, of lower SES and smoked more often 
(table 1). The incidences of preterm delivery, cervical 
incompetence treated by cerclage, PIRP and PPH are 
shown in table 2. Cervical incompetence treated by cerc- 
lage was more frequently present in the group with a 



history of pregnancy termination (0.2% vs 0.1%; 
p<0.001). Preterm delivery, PIRP and PPH were also 
more common in the group with a history of pregnancy 
termination. All associations remained statistically signifi- 
cant after adjustment for possible confounders. The 
strongest association was found between cervical incom- 
petence treated by cerclage and pregnancy termination 
with an aOR of 4.6 (95% CI 2.9 to 7.2). The aORs for 
preterm delivery, PIRP and PPH are shown in table 2. 
Any listed adverse outcome occurred in 10.9% of the 
16 000 deliveries with a history of pregnancy termination 
versus 9.3% in the reference group and showed an aOR 
of 1.15 (95% CI 1.09 to 1.22). The absolute risk differ- 
ence for any listed adverse outcome amounted to 1.6% 
with a number needed to harm of 63 women. 

A subgroup analysis in gestational age at delivery categor- 
ies showed that previous termination of pregnancy had the 
strongest association with preterm delivery at early gesta- 
tional ages (table 3). The strongest association was found 
for delivery between 20 +0 and 23 +6 weeks, cOR 1.83 (95% 
CI 1.35 to 2.48) and aOR 1.61 (95% CI 1.13 to 2.30). 
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Table 1 Patient characteristics 



Characteristics 



History of termination of pregnancies (%) 



Reference group (%) 
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Dutch 
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91 


(0.6) 


1232 


(0.09) 


Reproductive history 










Preterm delivery* 


165 


0) 


16122 


(1.2) 


Cervical incompetence/Shirodkar procedure 


3 


(0.02) 


381 


(0.03) 


Placenta praevia* 


8 


(0.05) 


183 


(0.01) 


Placental abruption 


17 
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2023 
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Caesarean section* 


839 


(5.2) 


101884 


(7.6) 


Cervical surgery* 


28 


(0.2) 


1424 


(0.1) 


Uterine myoma* 


79 


(0.5) 


4732 


(0.4) 


Myomectomy subserous 


5 


(0.03) 


257 


(0.02) 


Myomectomy submucous/intramural 


4 


(0.03) 


409 


(0.03) 
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Pyelitis* 


20 


(0 1) 


736 


(0.05) 


Polyhydramnios 


5 


(0.03) 


234 


(0.02) 


Mode of delivery* 










Spontaneous vaginal delivery 


12048 


(75.4) 


1024044 


(76.4) 


Instrumental vaginal delivery 


1682 


(10.5) 


143654 


(10.7) 


Elective caesarean delivery 


738 


(4.6) 


70345 


(5.2) 


Emergency caesarean delivery 


1520 


(9.5) 


102090 


(7.6) 


Perinatal mortality* 


109 


(0.7) 


7602 


(0.6) 



*p<0.05. 

SES, socioeconomic status. 
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Table 2 Pregnancy outcomes in patients with and without a history of pregnancy termination 




History of 





termination of 


Reference 


Risk 








Outcome 


pregnancies (%) 


arouo (%) 


difference 


NNH 


cOR (95% CI) 


aOR (95% CI) 


Cervical incompetence 


39 (0.2) 


712 (0.1) 


0.1 


1000 


4.60 (3.33 to 6.36) 


4.58 (2.93 to 7.15) 


treated by cerclage 














SPTB 


781 (4.9) 


57019 (4.3) 


0.6 


167 


1.15 (1.07 to 1.23) 


1.11 (1.02 to 1.20) 


SPTB <32 weeks 


150 (0.9) 


7788 (0.6) 


0.3 


333 


1.61 (1.37 to 1.89) 


1.52 (1.26 to 1.85) 


SPTB <28 weeks 


85 (0.5) 


3984 (0.3) 


0.2 


500 


1.78 (1.43 to 2.21) 


1.67 (1.30 to 2.15) 


ninn 
rIKr 


571 (o.b) 




u.y 


H H H 
111 


1 .OO (1 .^O TO 1 .47) 


H OO /H OH H /IO\ 

1 .6<L (1 .<L\ TO 1 .4o 


Placenta praevia 


41 (0.3) 


1315 (0.1) 


0.2 


500 


2.62 (1 .92 to 3.58) 


2.48 (1 .80 to 3.42) 


Placental abruption 


22 (0.1) 


1074 (0.1) 


0 




1.72 (1.13 to 2.62) 


1.56 (1.02 to 2.39) 


Retained placenta 


512 (3.2) 


33521 (2.5) 


0.7 


142 


1.30 (1.19 to 1.42) 


1.26 (1.15 to 1.38) 


Postpartum haemorrhage 


760 (5) 


53571 (4.1) 


0.9 


111 


1.22 (1.14 to 1.32) 


1.16 (1.08 to 1.25) 


Any listed adverse 


1750 (10.9) 


124586 (9.3) 


1.6 


63 


1.20 (1.14 to 1.26) 


1.15 (1.09 to 1.22) 


outcome 














Any listed adverse 


1726 (10.8) 


124119 (9.2) 


1.6 


63 


1.19 (1.13 to 1.25) 


1.14 (1.08 to 1.21) 



outcome other than 
cervical incompetence 
treated by cerclage 
p Value for all outcomes <0.001 . 

aOR are adjusted for known confounders for the given outcome. SPTB and cervical incompetence treated by cerclage are adjusted for 
maternal age, ethnicity, SES, parity, smoking, drug dependence, pyelitis, polyhydramnios, history of SPTB, history of cervical incompetence 
or Shirodkar procedure, history of uterine myoma and history of cervical surgery. 

aOR of PIRP, placenta praevia, placental abruption and retained placenta are adjusted for maternal age, ethnicity, SES, parity, smoking, drug 
dependence, history of caesarean section and history of PIRP. 

aOR of PPH is adjusted for maternal age, ethnicity, SES, parity, polyhydramnios, history of PPH and history of uterine myoma. 
aOR of composite outcome is adjusted for all the above-mentioned parameters. 

aOR, adjusted OR; cOR, crude OR; NNH, number needed to harm; PIRP, placental implantation or retention problems; PPH, postpartum 
haemorrhage; SES, socioeconomic status; SPTB, spontaneous preterm birth (gestational age from 20 to 37 weeks). 



DISCUSSION 

The most important finding of this study was that 
termination of pregnancy is associated with an increased 
risk for preterm delivery, cervical incompetence, PIRP 
and PPH in a subsequent singleton pregnancy. 

In the study period, 90-95% of pregnancy termina- 
tions were performed surgically. 14 15 We therefore 
assume that the observed increased risks are related to 
surgical abortion. Cervical dilation for terminating preg- 
nancy can damage the cervix and cause cervical incom- 
petence, leading to preterm delivery. 28 This risk is, 
among others, dependent on gestational age at termin- 
ation and extent of dilation. Placental implantation and 
retention problems are known to occur more often after 



uterine trauma such as previous caesarean delivery or 

29 

uterine surgery. 

A recent study in Scotland showed that surgical abor- 
tion was associated with a higher risk of preterm birth in 
a subsequent pregnancy than medicinal abortion. 2 The 
combined use of Mifegyne and misoprostol is a safe 
medicinal alternative to surgical abortion, but it is asso- 
ciated with a higher frequency of incomplete expulsion 
and longer postabortion bleeding. 30-32 Therefore, after 
8 weeks of pregnancy, it is mainly performed in a clinical 
setting. Studies on patient preferences show a high 
acceptability for both procedures, although the accept- 
ability of medicinal abortion declines with increasing 
gestational age. 31 33 



Table 3 Gestational age at delivery in women with and without a history of pregnancy termination 


Gestational age 
(weeks) 


History of termination of 
pregnancies (%) 


Reference 
group (%) 


cOR (95%CI) 


aOR (95%CI) 


20 +0 -23 +6 

24 +0 -28 +6 
29+ o_ 32+ 6 

33 +0 -36 +6 
>37 


43 (0.3) 
56 (0.4) 
80 (0.5) 
602 (3.8) 
15152 (95.1) 


1966 (0.1) 
2658 (0.2) 
5393 (0.4) 
47002 (3.5) 
1268013 (95.7) 


1 .83 (1 .35 to 2.48) 
1.76 (1.35 to 2.30) 
1 .24 (0.99 to 1 .55) 
1.07 (0.99 to 1.16) 
Reference group 


1.61 (1.13 to 2.30) 
1.67 (1.22 to 2.28) 
1 .36 (1 .07 to 1 .74) 
1.04 (0.95 to 1.14) 
Reference group 


aORs are adjusted for maternal age, ethnicity, SES, parity, smoking, drug dependence, pyelitis, polyhydramnios, history of SPTB, history of 
cervical incompetence or Shirodkar procedure, history of uterine myoma and history of cervical surgery. 
aOR, adjusted OR; cOR, crude OR; SES, socioeconomic status; SPTB, spontaneous preterm birth. 
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Strengths and weaknesses of this study 

The major strengths of this study are the size of the 
cohort, the uniform coverage of almost all deliveries 
nationwide, the standardised history taking in all obstet- 
ric practices and the accurate documentation of history 
and pregnancy complications. 

A limitation of this study is that a history of pregnancy 
termination is probably selectively reported (ie, under- 
reported) by pregnant women. The relatively low preva- 
lence of a history of pregnancy termination in our data- 
base compared with the Dutch abortion registry and 
another (urban, high-risk) cohort study further marks 
this. 34 35 Presuming that women who did not report 
having had a history of termination had the same risk of 
adverse outcome as those who did report this, under- 
reporting has most likely weakened the associations in 
our study. 

Second, some women have delivered more than once 
during the study period, and the sequence of various 
pregnancy outcomes is not known. Women may there- 
fore have multiple records in the registry. These records 
cannot be linked to one another in the PRN data yet 
and therefore no adjustment could be made. 

Another limitation is that curettage for spontaneous 
miscarriage is not registered in PRN. Often, this does 
not require dilation, but the technique of uterine evacu- 
ation is the same. These women are now undetected in 
the reference group, leading to an underestimation of 
the effect of intrauterine manipulation on future repro- 
duction. Furthermore, neither gestational age at the 
moment of pregnancy termination nor the number of 
terminations or the techniques of termination were 
available in the registry. In the Netherlands, 58% of 
pregnancy terminations are performed before 8 weeks. 
In two-thirds of the women registered in the (legally 
required) abortion registry, it was the first termination, 
one quarter had one previous termination and the 
remaining group had two or more previous 

34 

terminations. 

Comparison with other studies 

Previous literature suggested a small but definitive risk 
for adverse outcome in pregnancies following surgical 
abortion. The large study of Bhattacharya et at used 
methods similar to ours and reported a higher risk of 
preterm birth and placental abruption in women with 
termination of pregnancy in their first pregnancy 
(n=67 745) versus women who had a live-birth in their 
first pregnancy (n=357 080; aOR 1.66 (95% CI 1.58 
tol.74) and 1.49 (95% CI 1.25 to 1.77), respectively). 
Recently, Klemetti et at studied over 300 000 first-time 
mothers from a 12-year period in the Medical Birth 
Register and linked their data to a 25-year period in the 
Finnish Abortion Registry. They found an association 
between preterm birth and previous abortion, with worse 
outcomes after multiple abortions. The abortion rate in 
Finland is similar to the one in the Netherlands. 34 
A recent systematic review of Lowit et at reported an 



excess risk of preterm delivery of 5-12% (ORs 1.2-1.9) 
and an elevated risk of placenta praevia (ORs 1.3-1.7). 
Another systematic review and meta-analysis of Shah and 
Zao 7 described a further increased risk for preterm deliv- 
ery in women after two or more terminations of preg- 
nancy (a history of 1 termination OR 1.36 (95% CI 1.24 
to 1.50) and two or more terminations OR 1.93 (95% CI 
1.28 to 2.71)). Haldre et at studied the occurrence of 
placenta complications in deliveries following an abor- 
tion and found a higher risk of retained placenta (aOR 
1.23 (95% CI 1.1 to 1.38)). The range in ORs could be 
related to gestational age at the moment of termination. 
Termination of pregnancy at a lower gestational age 
requires less cervical dilation, and therefore the risk of 
cervical damage may be lower. 

Implications of the study 

Women who have had a termination of pregnancy have 
an increased risk of preterm delivery, cervical incompe- 
tence treated by cerclage, placental problems and PPH, 
although absolute risks are low. Medicinal termination 
may be safer for future pregnancies than surgical ter- 
mination. For future research, we recommend including 
the technique of pregnancy termination in perinatal 
registries, as well as gestational age at termination and 
number of terminations. The issue of possible harm to 
future reproduction is not routinely addressed when 
informing patients about various alternatives for termin- 
ating pregnancy. We recommend that this information 
should be included whenever there is a choice between 
both methods. The data generated in this study can be 
used for this purpose. 
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